Excitatory and inhibitory responses mediated by GABAA and GABAB receptors in guinea pig distal colon.
The actions of gamma-aminobutyric acid (GABA) and the receptor selective agonists, muscimol (GABAA) and baclofen (GABAB), on motor activity of the longitudinal muscle-myenteric plexus of guinea-pig distal colon were studied in vitro. Preparations exhibited spontaneous contractions that were blocked by scopolamine (1 microM) or tetrodotoxin (1 microM). GABA (3-100 microM) inhibited these contractions; the EC50 was 8 microM. GABA-induced relaxations were not blocked by picrotoxin (30 microM). The GABAA receptor antagonist, bicuculline (3-30 microM), increased the amplitude of spontaneous contractions; this response was not blocked by tetrodotoxin. Baclofen (3-100 microM; EC50 = 14 microM) mimicked the GABA-induced relaxation. Baclofen-induced relaxations were not blocked by the GABAB antagonist, phaclofen (30-100 microM). Muscimol (10-100 microM) induced a contraction followed by a relaxation; both responses faded in the presence of muscimol. The muscimol EC50's for contraction and relaxation were 12.5 and 11 microM, respectively. The muscimol contraction was blocked by tetrodotoxin, scopolamine and picrotoxin and was reduced by hexamethonium (30 microM). Muscimol relaxations were blocked by tetrodotoxin, picrotoxin and apamin (0.1 microM). Muscimol responses were not altered after preincubation of the tissues with cortisol (10 pM-1 microM). These data indicate that GABA can act at presynaptic GABAB receptors to inhibit acetylcholine release from enteric neurons and reduce spontaneous contractions. There are also GABAA receptors on excitatory and inhibitory neurons and agonist action at these receptors results in contraction and relaxation.